Observer Error -a Potential Asset The juxtaposition of two nouns often produces an inelegant expression; the expression 'observer error' is not only inelegant but also, because it makes an implication perhaps unjustified, potentially misleading. The expression is supposed to embrace all examples involving the judgment of observers when, supposedly provided with the same data, their judgments are not the same, and also the case of a single observer provided (supposedly) with the same data on two occasions, whose judgment is not the same on each. The 'supposedlys' are intended to recall that discrepancies of this sort are usually subjected to careful examination before being dismissed by the pejorative word 'error'. In fact it is curious that in extremely few instances has the precise mechanism of an observer error been investigated; the history of studies of observer error is virtually the same as a list of types of judgment in which its existence has been detected. Workers The other main sort of judgment is concerned with qualitative differences, when no underlying continuum of change can be usefully postulated. There is no exact distinction between these types but examples, where the quantitative element in judgment is almost completely subordinated to the qualitative, are the presence or absence of 447 5 the third heart sound, the recognition of tuberculosis or a neoplasm from a chest radiograph, the presence or absence of clubbing of the fingers. In all these observer error has been reported.
The example of continuous variation graded by observers into a few classes that I am going to discuss is the classification of simple pneumoconiosis from a chest radiograph. Characteristic small opacities can appear and their profusion represents one possible index of the severity of the disease. The number of such opacities is the underlying variable in this case, so that the degree of abnormality of a particular radiograph can be represented as a point on a single axis: Liddell (1963) , of the National Coal Board, has introduced an ingenious and very practical elaboration of this sort. Now if the observers disagree because the range of profusion covered by a category is about equal to the threshold of change that they can distinguish, subdividing the categories will not improve the situation; disagreements will then be of several sub-categories and will be of universal occurrence. Instead, when Liddell's scheme is used, disagreements are of an extent no greater than on the simple scheme and, just as he effectively triples the number of boundaries by subdividing, so do the number of disagreements roughly triple. The result is in accord with the idea that disagreement is associated with proximity to a boundary and therefore provides information about the exact location of a radiograph on the true scale. How this information is utilized (and to very good effect) is beyond the scope of this paper.
I shall now turn to an example where observer error is of a qualitative type and show again that its occurrence need not be taken as entirely reprehensible. Again, the example is from the radiographic classification of pneumoconiosis.
Provision is made, in the internationallyagreed system of classification in use, for recording changes in the appearance of the normal vascular and lymphatic pattern of the lung fields. The precise significance of such changes is far less well known than is that of the profusion of small opacities but they have traditionally come to be taken as characteristic of certain types of industrial dust exposure and their relationship to this type of dust exposure is a matter of current concern. The symbol Z is used to indicate their presence in a radiograph and it is typical of the uncertain nature of this change that Z is defined in two possibly distinct ways -as 'suspect pneumoconiosis' and as 'increased lung markings'. In a recent investigation of men working in foundries three observers read all the films but, before they did so, a random sample of 200 was picked and these films were used to explore and develop a classificatory system which would enable any characteristic peculiarities of films of foundrymen to be adequately recorded. The first reading of these 200, by each observer working in isolation, revealed the following frequencies of the 'abnormal pattern' symbol Z: In case it is felt that my discussion is too narrowly restricted to an unusual and untypical field, I would like to comment that some classical data on the third heart sound also respond to this form of simple analysis and reveal an alternative explanation of apparently gross disagreement.
Studies such as these have led me to propose a general strategy for dealing with the disagreeing judgments of skilled observers. This can be summarized as follows: when the disagreements are quantitative, nothing will be gained, and much may be lost, by bringing the observers together for joint discussion of their disagreements; when the disagreements are qualitative, discussion will be fruitful if and only if a hypothesis about the likely causes of their disagreements has emerged from analysis of their separate judgments. In both cases, I feel that the title of my talk is justified: observer error can be a potential asset as a source of increased understandiag.
